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Abstract 



A disc with a temporary defect management information area and a defect management area 
includes a defect management area that is present in at least one of a lead-in area, a lead-out 
area, and an outer area, a temporary defect information area which is formed in the data area 
and in which temporary defect information is recorded, and a temporary defect management 
information area which is present in at least one of the lead-in area, and the lead-out area. 
Accordingly, it is possible to record user data in a recordable disc, especially, a write-once 
disc, while performing defect management thereon, thereby enabling efficient use of a defect 
management area having a limited recording capacity. 
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25 34. -^t^^ii^/^-^-iJjL^^^;, fcAfete' 
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***£93#;5— MT-tfaAt«ftft4<i**, fete: # 
4»^ps-ff 4^^^— i|5Bt^F^^t4ie.^A^»S^,t; 'test 
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4E*i&^, il*#n fete: 4f ^I-f n #H+ 

ftUt^iLW^^-^tB, &#7--*H&fciil4h fete: «.*^» 

fete: i&*JM« 

ttBt^ft-ftA; 'l£*N&te^a4Jr&Ei£, >MIaE^HI &E^+ 

faa**, ^-fflAa^fitba^i^-^t. #jL4*t«.*r* 
f«#Aa*t^4*8t*«if a#A. 
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^^t.t-^H^f ^.t-i^A^^ ?\^Ki^^\iiE^ $.•}••-- 
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**4ytL9IW^-*«, «.4ftT-#fe*«4h, fete: fcJMM,, ft* 
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^^Ei*t^i-^-^t. #JL££ttt«ftt&P6f aff&, &t> £ 

A^*^>a^'l*i^*i«*a^AE*t«ib&ia*^wi**i«**#A# 

& tttt P6 f ait # nf* 4 E ^ 'IS nt*fe 

Rfctfaflr4Bi*t. 

3 H.#7-^tf 3EAt*d*«6rt**, fete: # 

*&*£&#B4ftt; #/fl^tf«#tf*:ii&#4tt*tttf*#4fc4M^5lA 
E^MI A E^t *tti'l*BWknMf a-f*4Biftt; ^*t'l£8t&P6 
-ft &$>4& at* P6 -f ait 4- 1 *> ->HMr3 Je*Ufr3r* , # J. i JkaiUJA 

* p& , R4-^n^4^4ft ttf mt 4 . 

*#, ^^^i£^#')SBt^pa^4^ , ISBt^paf a>f?4-& 

^£f|Aa*^5|ifeB4M , tf*fofr«B*+. 

***itW^^-^r«, 4fc»7-#MF &£ttt&tetf>3r*, fete: # 

*-=--i&**^*4*t#a*tw«t*w*«s-tt-A, n-1 

#E*ttt<fc#ttttte'fr4##$ nfctf#imfcte*UMfc*adlt; #*) 
■f f 3* n >l*fl<Nfcfl&tf Atf&F&f ait 4##Jp n a#4-fc*£ 

M&pgf a^4E^+; n w^p^t 4*»# n ■i$Bf&F&f' a 
^,l>'isBt^p^f aff4i&fc£*&f aaait. 
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(TDFL)tf*t3Si±*I^g ; 

S 6A ^ 6B * tb^Ufr^iLM £*£#J TDFL <tf #J ; 

ffl 7A 7B Tit j±j #IMy£g| &&#'J # TDFL + «tf&PS # i ^*t# - 

^® 4 TDFL 
B 8 ^ifcg 4^tb^«|*BtA^^#t*t|(TDDS)#i tf\%J&'&fo\ 
S 9 ^tfcS 8 TDFL#i 
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iU*&£f-###.MH*4Mftt#«fc*l*Wfc 100 flt48t*. S*&**t*Wvie, 
l Ak& ioo-*JMt*. j«&3$rtz,&tf **JS2^Mf 

(verify-after-write)^, 100 i^«*.#./Lt#JL^A 

ioo £ft&fa&&fcmz^&&ihfem±ftfa&®\ & . 

&#4M*to*£«Jfc#7tit»a^. 44*1* 2 i&*4»#£ 100 
tfrtij:6Mf&. * -FA 1(W tt*Bftt«Mir&. £>K 44*] 
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& 100 WfcF&<£SEi£(DMA)t . 

S 2A 2B **^;ML9J£;fe#Jtt& 100 #&#|. ifisiitLTfr, @ 2A 
**##***^LOtt#«:M&AtiifclOO. *Al00fe4*?lAEdU it 
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100 #>MMP^. ft*E4M*?$)AEJM^I*B**.N. #jL*$**iUfj 
/&*B**»4M3BiJl. «/*t*E4JU.**t^/*t**i&*^EAai. 45- 
/BE«.«f-*^#ttt*4Jfl/it#Etil^--«P^**E*, aiiKflto-ftt 
fcte^Ifctf&icL&EMt+tt&fc. 

A4fi2.K&P/t%3-&}^.&'%, 4M3EJ^&&£ ioo #£-*p&*^±# 5 
%, ^'ftifc£#+;*£ttfc, 4fc*tt#t**T»a*te*tjMtiOO.fc. 
&*H2.X.&%, 100 *$i&*BHW-#. ML*, £-*.^A 

JfclOOtf-lt&T, ^E*Jfr«4if-it 100W«,*E^-*, AU6£>Mt 

ioo ^ft^^*it^A^-«p^^E**t#itia*Bt, **** 
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*^— ^^ife^j, £ -f — >htf4&-/»J Ei£TO#M-F $>P#:*Ei&H] 4 
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B 2B^ifc*#«>He,3WL0*>Ll ^£ IOO. LOttfl^P 
^*J#*^^tf#*M*#?lAE*t *t*E^. #»?ltfeBdU £>K M> 

LI ^^-^^l'J*i*l^^^Ak,^^h^E^, *t*E4*, 
5ldJE^. 4 ffl2A 100*|S], %~vL$Jk\A W) AEW 
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jtdM**a*t ioo ioo jl&aUcJ- 100 Ji*Mt#. & 

ffi, *fctt^*|AE#ttt&4H:*t*', *J^j!tAjt 100^#4&f^Bt 
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ait "is nt& ri -f a-ft 4 E * t . *»JM-a#*t#^"« *ia*^ & 

100 Jl**»JM) 100Jiii£««(?P, A 100 **fcJtfi), « 

ijS Bfrttfatf A Ei* t # «f 8t*ttflr4^>Ha*4 a# & E $ 

t # 'l£ & ^a>fr DMA t . 

^a. *#a^r*t##*fcia*44ioo-h (»p, aim 

*ti«f *S Bt* F3 f a# 4 E *JL + ^ 1* Bt* PMt &*t# # 

J']?lAE4*tf DMA t. T&4Mfeatfc*W&jSt&A 100Jt6Mt&. 3 
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#*i5^£>|£Bt&]£lt&Ei£#i + . EUt> lOOtffcMI"), Axf,MJk 
6 4^ibTS 3 ^^^^ 100 tf*M*J. 4, DMA^A-f A 100 ^ 

100 Bt, DMA##t*lAE4*#*5l*E#ttf J.**— >ht. 
100 AS 2B 100 St, DMA ^/&-fJfc 100 tf$|AE*^ ?] 

tfeE^M^EAfc+rtJ.*'-**. tf^fcHf-, 100 JW#-i&*>S- L0, 

« DMA #Mf- 51 aE**»5I £ S*+ . 100 *#*&>H&*A Ll , 

L0, Jtl'jDMAflMf-flAE^ $l£Eii^MMPEi£<K 
^#0^^^at^F^^4E^^Ht^F5?'J4(TDFL)#0^i-f^E^.t. 

TDFL#0+. #*«*#^#l^A*fc**T6*4ifc*g^t. # 

.Mto*###l TDFL#1 4i^«E*£+. -^il^###2 4@>E^ 

TDFL#2 nMi-f *t# E J* + . 

^/fl-fM TDFL#0 S'J#n ^'ISBt^PSf S-ft4^^Btit^.^^) 
(TDDS)*fc*£l4llttttttf TDDS #0fjTDDS #n^J5Mf£ 

•f" TDFL#0 i'J#n. M TDDS #0 *>J TDDS #n, ME 
*tt*.'K -f TDDS #i t^TDFL#i^4. 3>K *T#*-f* 

TDFL #i t. 

£(cluster)&^®L#J-£H* TDDS #i, #J^>M'jA>Mfcifc^ttJiJ TDFL #i. it 
^t^SL^E)^^<f 4t#**H<ttfete^3H£.&# TDDS #i ^**&/LK^t , <a 

-^jtbl^at, |LiHa^«ifr*, 100 + 5 - 

#4&*&«!fl ft-Tfrfij , *Ttt£ TDDS #i TDFL #i +#At%g&J&7tfk. 
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m 5 g_iFjiitm&2L B A %&WhK*$L TDFL ^jit^^j S . -J- j&, -TUt et 

*bSJ&E*»i£4*jftE. *3SJ*EiUE.*t— 

E ft f(PSN). E t & il&MmM./f t f E 4 

<i. ^^S'JW^E^^Jtjh^#^i£#^E^-t(LSN). 1 
3t/#J£-&&4&>»*] PSN dM£*]***&*£A 100 _t#»tfjtel., jtSL£if$- 

^jn«^t« lsn #.jMMtf a*t#^lt'H|s^, 

100 Ji. ^AA^&^nS^«.*«:l&^*;^3L, il^/«iS:^^*'J 
£2Zfc£LSN#*PSN4Lrs]tt££. 

5, Ai^Mt PSN ttJL^-*^*^Bt*I#^44E(ft*Jt*) 
#WEi&„ iiUf, LSN ^JPj^-f PSN 

100*^T4fcFSEi4Bt, LSN«Ji^-«^?fc^fcS«)^74fcFS'^E«>h^JSI 
Ei It ^?P^#E|E^^J^i£4l E^^l^S^) , PSN LSN 4LfiJtf— 

5, 1010 S'J 1090 &&&&&&&& JL ft JL ft 

ifM, it$.i§L&&fl f> 1010 + , 1010 

*JL^A*^/«t*«*itSA«.*A4^P^ 1010 
&P£. *»*.*FS*t^*JJiJ, JHftjt^pa^-je,^^^ 1010 t^*KS«j&W4t 

#ttE*MW*;fc#*&#l. itm$i&frflf'&mL&&^fr 1020 

t. *w-*p^i020 4t*d», ^JL^A^^/'^#:it^J4ie.^il^^/ : 

£&P6. :ML&|$*&*j$J, M4A*FS^«,4t4<P^1020t^*tt«^^ 
*tfctf E*Mfc#Jt#&|$#2. W#, *PI#3 4^ X 1030 t*f3*£.. jRfi, 

*-f£*p# io4o ts&fr^jiwa, #r>a£-^ 1040 tat^r^*fe«E*. 

*f-4MM^L!)l&fe'Wti£ 100 4.— 100, 

P^ ^ E *Ml£ **6U»| , #JLflt &ZJktf)& 
fctiE#**£#*feE#*4U*fe#EJ*. ^LSN ifc#S&2]££t 
*U§*tt.:M&-*Mr*fc # E E *ti§ . J3'JX7 T »#$L , £ 
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Jttft**^**** LSN i # E4^y&tf E^M^iBtM^ LSN i-l.&rfo , 

i£*p^ 1040 t*t*^ie.*^*t-^«jt*#ie,^.*'(t#o *MuW, 

Bt), TDFL # 0 1050 t . TDFL # 0 ■f-M^ 1010 S>J 1040 

ty*£ &F£ # 1 S'J # 3 mtt: tm&, TDFL # 1 3jfctf,:|LM E 1090 t # 
f # 1 «t &^-f £ Jj E 1060 * J 1080 t W&fcte # 4 # 5 ¥)tf 

-jnhmta, a^***tt#j.a**4!}«.**tea^. m tdfl# 

W #-3T& , TDFL # 1 i£&^-&3L£ TDFL # 0 t ^t4. 
ffl 6A #p 6B ^ ill fetejh&.W Mj TDFL -M^B 6A 

6B, ^-f &F6 # 1 HJ # 3 tt#&fci&WE TDFL # 0 + . £f # 1 
*5i£&fe # 1 tfteX, *f #2 W*&tti£*M #2 teX, £lHkF£ # 
3WffA*6ii*tFft#3*^<iX. *b*K ft if TDFL #0 tf&S.tf&T TDFL #0 
TDFL # 0 t . 

£#JM^£TDFL#0+6Mt&. ip, #7^Mtf*l, 

E^. TDFL#0&^£-F&4£XW£.&, #JLE|j&T4fc/fl 

$ f-£/f] ^ W^WII^] ft ^J?J TDFL # 0 + . 

Ifr 7 TDFL # 0 t tttfA « >h , TDFL # 1 -ffttt # 4 4* # 5 

3>7i?£ TDFL# 0 + ft*#Xtt#J|S)/&g|, TDFL # 1 
TDFL#1 tfteX 

S 7A 7B^ifa7:£-f TDFL ttfe #i 4$flT.M*£f- TDFL #i 

^^^t^A^tt^MttEiilA^^tia**^^*^ TDFL 
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Aftgi*. 

£^TDFL#i^t&kte£i^TDFL#i*«&. ^» #£*»*MM£3. 
&;£££ttt££Bfr&l l &'fi\&#$ TDFL TDFL#i 4frf*4t 

t, **'»AA«*Sira*U.^#t**i|a!Bt*i«'farA^ tdfl 
A. 

9 8 7'^3t^^.^*t^3(TDDS)#i 4-%® 8, TDDS #i 

*#*flrA#4h *t*#M£# tdfl #i# 

TDFL #i$H+, /IJ;*##*b«E*MHr. E«Ht, & 

^#4M^L^ 
sa^A ioo#JW3ti&iit, iiit^ £AM »*b& ioo iWfaiA, 

T##!>'4Mt^##^#^A 100 -fcJMfci&iM&A 100 Ji#:9Mfc##*ttBf 
ft. #*d*#*#4tt^AJiA*fltt. 

TDFL#i#4HI^£& + i&&TDFL#i#A lOO^E^^-liJt^.TDFL 
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T-'He.fc#'fNfers], Sfl i rtt*t#fcfc*N£fth 4fraH#t*a*^^. opc 
t). 

ffl9*lfe7 TDFL#i#&4*£##&jfcfl|. 9, TDFL#i&&# 

TDDS # i #<#h ^-f #tte #n # n + 1 fit-ff&f-f . 

TDDS # i n^t^^il^nM^J TDDS #i B4&tt4ijl. 
TDDS # i #4r"*T«*ft* TDDS#i E TDDS#i 

t * f TDFL # i #te£6<tf£&#> TDDS # i + £ ■? TDDS # i itf 
JL — *H£&ft TDFL#i>feTDDS#i ^_L$4- 

^H^-WATOffi -f TDFL#i ^ TDDS # i t tiftM%#&L. 

nmtx%&fa&*m&^^>hitLxk$.%3k, gut, 

ffl 10** 7 ffi 3^4*sfc^ DMA t <tf Jt;tX&#!(DDS)ift 

*t4*&#. #-^s io, dds *i$f 

4f, DFL ^teitf DFL-fcHf. J^&##SE*iMiHt. 

&#&MKi&X%&1-fote£.ilL*m& 100 t. Jfi*li«.7^^jsMS-flE 
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^pii^i L ^tT-^E^^-ft.| f ^#.ie ) ^^^: 100 ^EUl^flrA, JM^« 
DFL $Mr#*L&£^ DFL ifcfcfcti E^^JL^, DFL 

a aw , &&*?ftr w a ^ a # 

/B / ttiilf E *MMM*ifr£# t J* E $ 

-§■). ^fl^4ft#4fraaJ*^4^«^*#il#E*«4t, T^^il^T- 
^&fL^^^^t^r»^#:ie.^^E^.^^. opc «##x«f- 

nt, opc ^4fi£Tatffl#MT-^^E^f A&AHt&#Jfcifc 
ioo «*btS(»P, fl^#t#;t£OT«t#taiM£4t4*Ei*t ). 

® ll ^ji{T#*i&^ffl 3*»4*Jfc*$ DMA t PS ?'J&(DFL) 

11, DFL &4*#iR#, ^-HfePSfci 6$ 

TDFL#if#-fF&. 

DDS#*t^ifc£-&+i&^:;to&# DDS #E*MH£Z(*>, DDS tf^— & 
S^E^ift-?-). kte^DDS t^j^-f DFL # J. DFL +tf 

*-f DDS^<ii«#A»^i&-jH-'(tA^DFLjf(»DDSW<iX. ®J&> 
Jifc^Rtftt&TO*^ -fttlHa*^ DFL DDS t *M*4ti*r**fc. 

Aynkfi. ^t^p^#n ^^^^iwt,i--5ra^j?'jJi^^paE^ 
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ft*fJ|-#*Ufr**, M*#;t#ttl*E*ME*#dU***;t#£, El it, 

1201 1. ia*«^^f-«*|5--i&*#^»a*^*t*^*tt'ftA^ 

ttfirA^ff— fctt*tt#Afc*£*fc*E*+. 1203 t. 

*»flr&#tttttfair.fc. *-i|tBt*ttf aft*, #-=.>!* m 
1203 *$Wf. 

13, 1301 f. fc*ifc^£t^#^**#i&*ttit*tt 

1302 + , «,*«4H*/fl-f f 3**-#Bf*fttf.fctt4fcfcf atfA## 
^-W&FSf ate,&i&&£tef A^JlAK^jfbSI AE^t^i^— 

E**t. £*Mt 1303 +, i&*iit4H*'l4Btttl*'f*&*»£ 
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1305 

£IMt 1306 t 1305 + 1301 

#Jl304*fc*&, BN-#lMW&*4Mt. tftffctt'f*.^ if«"l*Bt*ttf a#.& 
rtmi^fo 1. iia##: Jl£-*|$fc|fc£, 1 #&1§) 

£4*ft 1307 t 1305 t*fc£*4Httfi,J!'JA*J## 1305 

ttftA^^jt^FS^ja-ftA^MsflrA-itie,** dma + . «.*f*i»f a 

e^), ^x*^«i*a^A^*ttir,fcT#**i5*4t*itta*ii4u&. © 
a 14, £^ft 1401 t. >a*ft-fr«it#^^'ti#^/lt#ie.*4A^*t# 

E^t, ttft-f^fclfr**. 1402 + , 1401 t 

#*Ufri!*^«£*t#£*fettttAttBift. 1403 t, Si tf£#Jf§2 

4^&&E^tfrffr&. 4## 1404 t> ^JH2#^^^4^^^-'IS 
tt&te-fr&-fc££B 1 ti<iHtg 3 t. 1405 t. #**&*#fM/S* 

1401 S!j 1404 

1406 t . 1405 +J*^.««,**^-srffi»*.(^, £ii - 

'|S0t&flMt&E^TDFL#O t. £*Mtl407 t. ft "f Bt*»it 
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A TDFL #0%$lfe &.&Ji ( jlt&4LfaiL&&%—<\& H*kmt& E4£ TDFL 
#0t. £## 1408 +, 4fe*!S2#^-ffai|5-'M»llt*l«fJAE4*TDFL 
# 0 #f S-f* fltttl&f TDDS # 0 *N*fctf*f*" 

&E$,+ . 

£## 1409 +, ^4*it«**^.fi. £##1410+, *»*£## 
1409 + *JfcttA***#fc£.3i, J5'J£^.^^, ## 1401 $J 1408*ttJL, 

£## 1411 +, *^£## 1409 + J*Jt**ifctt;t^, JJ»J*^i&*^ 
>|6 *N*P&# 4 TDFL # i aNfcfef J&f* & TDDS # i JWHfcte-flr 
.1: DFL H^fS^I- DDS SE^,+(DMA). 
DFL fr&P&'f 3^f & DDS T«t**X*fe.i&*£ DMA + 

it^DSS)#UT^&^i£. ^^DFL^DDS^JS!)^:^, #]&.&£.& 
+/ t ^m^^^S^ie,#:£#^F^^E^^^^^E^^^A 
4fc#;t#&ttM), ^JLDFL^DDS-5T^?it-ff-^5^£^l 1 SE 

£?£#•;& + , '&Httttott&E^fete££tt*fc#E4*+, Hj*, 
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fcfatt #jl 

&m<L$L& DMA t , /Aft ^^i^^lM DMA ##jfrfc/fj . 
Bib, Tia#fl^*JK&*£-«AjLt, B«-**JL4Mf*l»fa, Ak 

JMMfe., TDDS #i tt#JLti#4f*i&*£ TDFL#i t . 

TOFL#i#te£#484Hkfc&£TODS#i t. Bj&, "T&X&&-TOFL 
#i*»TODS#i &f-#|S}ti>$B, rTfcJUfcfc DDS DFL4U*] 

j**K TODS DDS t. #MJt& 

^T*^+^*^1f (gigabyte)^***, ffll^ 
*tifc*fr/iUWM, 1 Tfc^-f 100 Ji 

W&ifcfc. fc<fcflL*L#*S!4M.. *»*WM.tf fli-T- te^lfc-HLHJ 405nm 
/il^##-it^^ii^Jt(AOD)*^ 0 
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